Review Article: Halo Versus Minerva Which Orthosis?
percentage of normal motion was greatest at C2/3 (42%) and least at C7/Tl (20%). In addition, movement from a position of relative extension to one of relative flexion occurred as the subject transferred from the erect to the supine position. They reported also dramatic changes in the compression: distraction forces across the neck in different positions. These varied from SIbs compression to 17 lbs distraction in different individuals in the sitting position and averaged 18.6 lbs variation with change in position. The compression force changed by 4 to 6l bs with each step in the ambulatory patients.
Wang (1988) in a study of 20 normal subjects found a little more motion at each level than did Koch and Nickel, and in addition was able to study the Cl and C2 levels where flexion/extension range averaged 7.0 degrees and 13 degrees respectively.
When such movements and forces take place in the Halo vest, it is not surprising that redisplacement of fractures and subluxation is not uncommon in this orthosis, and this has been not only the Oswestry experience but also that of other authors (Whitehill, 1986; Parry, 1988) . In the latter series, of 15 patients being treated conservatively in this fashion 3 developed 'later deterioration of fracture alignment' and were then treated surgically.
Other complications of the Halo are not infrequent. Garfin (1986) in a series of 179 patients found pin loosening in 36%, pin site infection (20%), pressure sores (11%), nerve injury (2%), dural penetration (1%), dysphagia (2%), cosmetically disfiguring scars (9%), and severe pin discomfort in 18%.
The Halo vest is, therefore, a by no means trouble-free, foolproof, or completely effective way of immobilising the injured cervical spine. Is the Minerva cast a reasonable alternative?
The origins of the Minerva cast, and indeed of the term 'Minerva' are somewhat obscure. Fraser in Tuberculosis of the Bones and Joints of Children (1914) illustrates 'the Minerva plaster' with no frontal band and 'The Fillet plaster jacket' with a frontal band. He states 'when the jacket extends so high as to below the jaw the mastoid and the occiput the name "Minerva" is applied. It has the disadvantage that it interferes with mastication. To overcome this difficulty and a further one that it interferes with the development of the jaw, Gauvain introduced the type of jacket he calls "The Fillet'" (Kirkup, 1989) . It would appear that with the passage of time the name 'Minerva' became applied to 'The Fillet'andits use was extended to include cervical injuries.
It would appear also that until recently no studies had been carried out on the efficacy of the immobilisation it provides. Two recent studies, one from Oswestry (Pringle 1988) and one from Louisiana (Benzel 1989) have gone some way to rectifying this.
The Oswestry study included 1 normal and 10 injured subjects, the latter examined after 6 weeks in plaster. In the normal subject no significant movement took place between C2 and C6 in the transfer from standing to sitting and supine positions. Three degrees of true flexion took place at the occiput-Cl level with paradoxical movement of 2 degrees at C1I2 and 4 degrees at C6/7 during this activity. In the injured patients the average motion at uninjured levels below C2 was similar to that reported for the Halo vest by Johnson and less than that reported by Koch and by Wang; namely between 0.75 degrees (C6/7) and 4 degrees (C4/S), representing between 40% (C2/3) and 5% (C6/7) of the movement occurring at the same levels in the same patient after removal of the casts. No displacement of any injury took place in this series.
The Louisiana study was of 10 patients with spinal injuries (8 operated) who wore Halo vests for 6 to 8 weeks followed by thermoplastic Minerva body jackets (TMBJ). Flexion/extension films were taken prior to removal of the Halo jacket and repeated after 2 to 3 weeks in the TMBJ. At every level except C1I2 (not significant) there was less movement in the TMBJ (average 2.3 degrees against 3.7 degrees). Furthermore, 8 patients preferred the TMBJ for comfort; and there were complaints of pin site loosening, infection and scarring, plus discomfort sleeping and neck pain in the Halo vest.
If a neck needs immobilising, it needs immobilising properly, and there is in the author's opinion, little place for the intermediate devices of the Somi type which are both relatively ineffective and cumbersome. The Halo vest and Minerva cast are the treatments of choice in the ambulant management of the unstable cervical spine.
From the available evidence it would appear that the Halo vest may be more effective in immobilising injuries above C2, but that the Minerva is safer, more comfortable, more free of complications, and more reliable for injuries below that level. Both devices however require considerable skill in both application and maintenance and the final decision in each case would depend to some extent on the resources available and the patient's preference.
